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(54) A high current male and female power connector assembly 



(57) Disclosed is a male and female power connec- 
tor assembly in wtiich ttie male contact is provided witti 
a biased plunger wiiichi prevents insertion of a finger 
into contact with an electrically live component housed 
within the male connector. The female connector also 
includes a housing which prevents or induces the likeli- 
hood of an object coming into contact with an electri- 
cally live component on the female connector. The male 



and female power connector assembly of the present 
invention also includes a unique alignment and locking 
mechanism including a slot having a recessed area on 
the male for engagement with a tab in the female con- 
nector. Also a front flange in the male connector can 
have at least one slot for engagement with a pin in a pin 
connector in the female connector. 
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Description 

Field of the Invention 

[0001] The present invention relates generally to s 
electrical power connectors, and more specifically, to a 
male connector and a female connector forming a 
power connector assembly having a safety feature for 
reducing the likelihood of a person Inadvertently coming 
Into contact with an electrically-live metal component w 
within the power connector assembly. 

Background of the Invention 

[0002] It is well known that a high current electrical 15 
connection can be very dangerous. If a person comes 
into contact with an electrically live metal component, 
the person may be critically injured. Due to the large 
size of high current socket contacts in industrial plants, 
it is possible, using many typical electrical power con- so 
nectors, for a person to insert a finger or other object 
into a socket opening and touch electrically live compo- 
nents within the socket. For example, in circuses and 
theatrical environments, a need exists to connect and 
disconnect high amperage circuits In locations which 25 
might be accessible to the public. 
[0003] U.S. Patent No. 5,921 ,823 to Bernardini. pro- 
poses a solution to the above-described problem. The 
'823 reference is hereby Incorporated into this specifica- 
tion in its entirety. In the '823 patent, a female contact Is 30 
provided for creating an electrical connection only upon 
Insertion of a male plug. Insertion of a foreign object 
such as a finger will not produce a connection and thus 
there Is no threat of electrocution. The female contact 
described in the '823 patent Includes two separate ss 
areas, one which is energized (17) and one which Is 
unenergized (15). Within the female contact Is a biased 
plunger 21 . The plunger is biased to a first position 
shown in Figure 1 for blocking fingers and other extrane- 
ous objects from entering the female contact. The 40 
plunger can be moved by the male plug, against the 
spring biasing, to a position which completes the electri- 
cal connection between the male plug and the female 
contact. The '823 patent, however, does not describe 
any structure for preventing a person from contacting 45 
the energized area (17). Further, the '823 patent only 
describes a simple locking mechanism for locking the 
male and female contacts together. 
[0004] Accordingly, needs still exist in the art to sat- 
isfy these requirements. 50 

Summary of the Invention 

[0005] It is an object of the present Invention to pro- 
vide a male and female power connector assembly hav- 55 
ing a safety feature helping to prevent an individual from 
inserting a finger or other object Into a socket opening 
and touching electrically live metal components within 



the socket. 

[0006] It is another object of the present invention to 
provide a male and female power connector assembly 
in which all electrically live metal components are 
housed within electrically non-conductive housings. 
[0007] It is yet another object of the present inven- 
tion to provide a male connector in which an electrically 
live inner sleeve is housed within an electrically non- 
conductive housing. 

[0008] It is yet another object of the present inven- 
tion to provide a male and female power connector 
assembly having a unique locking mechanism for pre- 
venting longitudinal and rotational movement of the 
male and the female connectors when In a coupled 
position. 

[0009] It is yet another object of the present inven- 
tion to provide a male and female power connector 
assembly which is reliable in operation, and cost effec- 
tive to manufacture. 

[0010] The present Invention is directed to a male 
and female power connector assembly in which the 
male contact is provided with a biased plunger which 
prevents Insertion of a finger Into contact with an electrl- 
cally live component housed within the male connector. 
The female connector also includes a housing which 
prevents or renduces the likelihood of an object coming 
Into contact with an electrically live component on the 
female connector. The male and female power connec- 
tor assembly of the present invention also includes a 
unique alignment and locking mechanism including a 
slot having a recessed area on the male connector for 
engagement with a tab in the female connector. Also a 
front flange in the male connector can have at least one 
slot for engagement with a pin In the female connector. 
[0011] These and other objects of the present 
invention are achieved by the male connector for inser- 
tion into a female connector. The male connector 
Includes an outer sleeve having a large diameter entry 
bore for receiving the female connector. An electrically 
energlzable inner sleeve is provided. The outer sleeve Is 
an electrical insulator. A biased plunger is positioned 
radially inwardly from the inner sleeve for preventing 
unauthorized access from the outer sleeve to the inner 
sleeve and is adapted to move in response to a longitu- 
dinally directed force by the female connector from a 
first position to a second position for electrically con- 
necting the female connector to the energlzable inner 
sleeve. 

[0012] The foregoing and other objects of the 
present invention are achieved by an electrical connec- 
tor assembly which includes a male connector including 
an outer sleeve having a large diameter entry bore and 
an electrically energizable inner sleeve. A biased 
plunger Is positioned radially inwardly from the inner 
sleeve and movable from a first position beyond the 
inner sleeve to a second position within the inner sleeve 
A female connector includes an outer sleeve having a 
large diameter entry bore for receiving the male outer 
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sleeve, a pin having an electrically non-conductive front 
portion and an electrically energizable portion. When 
the pin is brought into contact with the biased plunger, 
the biased plunger is moved from the first position to the 
second position and the electrically energizable portion 
of the pin is brought into contact with the electrically 
energizable sleeve. 

[0013] The foregoing and other objects of the 
present invention are achieved by a method of coupling 
a male connector and female connector to prevent lon- 
gitudinal and rotational movement when In a coupled 
position. The male connector and the female connector 
are aligned such that a pin in the female connector is 
aligned with a slot in the male connector and such that 
a tab in the female connector is aligned with a groove in 
the male connector. The male connector is pushed into 
the female connector to compress a spring biased pin. 
One of the male connector and the female connector is 
rotated to engage the pin with a flange in the male con- 
nector and to engage the tab with a recess in the male 
connector to thereby prevent longitudinal movement of 
the male connector relative to the female connector and 
to engage the spring biased pin with a groove in the 
female connector to thereby prevent rotational move- 
ment of the male connector relative to the female con- 
nector. 

[0014] Still other objects and advantages of the 
present invention will become readily apparent to those 
skilled in the art from the following detailed description, 
wherein the preferred embodiments of the invention are 
shown and described, simply by way of Illustration of the 
best mode contemplated of carrying out the invention. 
As will be realized, the invention is capable of other and 
different embodiments, and ite several details are capa- 
ble of modifications in various obvious respects, all with- 
out departing from the invention. Accordingly, the 
drawings and description thereof are to be regarded as 
illustrative in nature, and not as restrictive. 

Brief Descri p tion of the Drawin gs 

[001 5] The prese nt i nve ntlon is Illustrated by way of 
example, and not by limitation, in the figures of the 
accompanying drawings, wherein elements having the 
same reference numeral designations represent lilce 
elements throughout and wherein: 

Figure 1 is a side elevational view of the male and 
female power connectors according to the present 
invention depicted in an uncoupled position; 
Figure 2 is a side elevational view of the connector 
assembly of Figure 1 depicted in a coupled posi- 
tion; 

Figure 2A Is a partial schematic view of a key used 
in uncoupling the male and the female connectors 
from the coupled position, 
Figure 3 is a left elevational view of the male con- 
nector taken along lines 3-3 in Figure 1 ; and 



Rgure 4 is a cross-sectional view of the male con- 
nector according to the present invention taken 
along lines 4-4 in Figure 1 ; 
Figure 5 is a cross-sectional view of a female con- 
5 nector taken along liens 5-5 in Figure 1 ; 

Rgure 5A is a right side elevational view of the 
female connector of Figure 5; and 
Figure 6 is a cross-sectional view of the connector 
assembly taken along lines 6-6 of Figure 2. 

10 

Best Mode for Carrying Out the Invention 

[0016] Refer now to Figure 1 where a power con- 
nector assembly, generally indicated at 10, according to 
is the present invention, is depicted in an uncoupled hori- 
zontal position. For convenience, the invention has 
been described with reference to the orientation 
depicted and accordingly terms such as "left", "right", 
"above" and "below" are to be construed in the relative 
20 sense. The power connector assembly 1 0 includes a 
male connector 20 and a female connector 30. The 
male connector 20 includes a body 50 formed from an 
electrically insulating material, such as plastic. The 
male connector 20 includes generally a front cylindrical 
25 portion 51, a flange portion 52 and a rear portion 54. 
The male connector 20 can be connected to a source of 
high voltage using a conventional threaded connector 
56. The front portion 51 has a front surface 60 and at 
least one reanvardly extending slot 62 which extends 
30 from the front surface 60 rearwardly towards the flange 
52. The slot 62 terminates in front position in a recessed 
portion 64 as depicted in Figure 1 . Although only one 
slot 62 is depicted in Figure 1 , It can be appreciated that 
more slots can be used, most preferably two in the pres- 
35 ently preferred embodiment. An o-ring 66 is located 
between the tennlnatlon of recess 64 and the flange 52. 
A biased electrically non-conductive plunger 70 has a 
front surfece 72 extending fonvardly beyond the front 
surface 60 as depicted in Figure 1. 
40 [0017] The female connector 30 Includes a gener- 
ally cylindrical electrically non-conductive body 80 hav- 
ing a slot 82 extending inwardly from an outer surface 
84 of housing 80. The slot 82 extends from a fonward 
surface 86 as depicted In Figure 1. The female connec- 
ts tor can be connected to a source of electrical power. A 
spring biased pin 68 extends forwardly from flange 52 in 
the male connector 20 and engages with the slot 82 as 
depicted in Figure 2. The spring biased pin 68 and other 
details of the locking mechanism are described In com- 
50 monly assigned U.S. Patent No. 5,685,730, the disclo- 
sure of which is hereby incorporated by reference in its 
entirety into the instant application. 
[0018] In Figure 3, a left elevational view of the male 
connector 20 Is depicted. The front portion 51 of the 
55 housing 50 includes a cylindrical wall 100 having an 
outer surface 102, an inwardly extending front flange 
portion 104. The front flange portion 104 has an inner 
sur^e 106 and the wall 100 has an inner surface 108. 
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A pair of slots 109 are formed in the flange portion 104. 
An electrically conductive cylindrical inner sleeve 120 is 
positioned within inner wall 108. Tlie inner sleeve 108 
has a front shoulder 122 and a rear flat surface 124. The 
rear surface 124 is in contact with the threaded connec- 
tor 56. 

[0019] As depicted in Figure 4, the threaded con- 
nector 56 is pinned to the housing 50 using a pin 130 to 
prevent relative movement. The plunger 70 is biased by 
a compression spring 110. The plunger 70 has a rear 
shoulder 140 which is depicted in Figure 4 in abutting 
relation with the front shoulder 122 of the inner sleeve 
120. The connector 56 can have a forwardly extending 
pin portion 150 for keeping the spring 110 in alignment 
and also for limiting rearward travel of the plunger 70 as 
discussed in detail below. 

[0020] Refer now to Figures 5 and 5A in which a 
cross-sectional view of the female connector 30 is 
depicted. The female connector 30 includes the body 80 
into which a male contact assembly 170 is positioned. 
The male contact assembly 170 is pinned to the body 
80 using a pin 172 to prevent relative movement. The 
body 80 includes an intermediate shoulder portion 180. 
The male contact assembly 170 has an Intermediate 
portion 1 82 through which the pin 172 Is placed. A rear- 
ward portion of the male contact assembly 170 extends 
rearwardly from the Intermediate portion 1 82 and can 
be connected to a source of electrical power. A fonward 
portion 1 86 of the male contact assembly 1 70 Includes 
a louver band 1 90. The louver band 1 90 can be either a 
single, double or multl-louver spring band depending on 
the voltage applied. The use of louver spring bands 
allows for a large cun-ent flow. The biased plunger 70 
slides back and forth within the inner sleeve 1 20 in order 
to provide access by the louver 190 to the inner sleeve 
120. Insertion of the male connector 20 Into the female 
connector 30 creates an electrical circuit between the 
louver 190 and the Inner sleeve 120. The electrical path 
goes from the electrically energized inner sleeve 120 to 
the louver 1 90 via the louver spring bands. To prevent 
arcing, the coupling and uncoupling of the male connec- 
tor 20 and the female connector 30 should not be con- 
nected or disconnected under load. 
[0021] Between the louver band 1 90 and the central 
portion 182 of the male contact assembly 170 is an 
electrically conductive portion 192 through which a pin 
160 is transversely positioned. The pin 160 extends 
radially outwardly from the electrically conductive por- 
tion 1 92. A front portion 1 94 of the male contact assem- 
bly 1 70 is electrically non-conductive and can be made 
from a plastic material, for example, Teflon. A front por- 
tion 200 of the body 80 forms a recess into which the 
front portion 194 is positioned. The front portion 200 
has a wall 202 having an outer surface 204 and an inner 
surface 206. The slot 82 extends inwardly from the outer 
wall 204. A pair of tabs 210 extend radially inwardly from 
the inner surface 206 and are diametrically opposed 
from each other, it should be noted that the electrically 



conductive portion 190 would be difficult to reach with 
an individual's finger because of the close proximity of 
the inner surface 206 and the outer diameter of the front 
portion 194. 

5 [0022] Refer now to Figures 2 and 6 which depict 
the male connector 20 and female connector 30 In the 
coupled position. In operation, the tabs 21 0 must first be 
aligned with the slots 62. As previously noted, the slots 
62 and the tabs 210 are not exactly 180° apart and 
10 therefore there is only a single alignment orientation in 
which the male connector 20 can be aligned with the 
female connector 30. Upon insertion of the male con- 
nector 20 into the female connector 30, physical contact 
is made between the front portion 194 and the biased 
15 plunger 70. The inward force applied by front portion 
1 94 depresses the compression spring 1 1 0 allowing the 
non-conductive plunger 70 to recede into a bore fonned 
within the Inner sleeve 120. When the male connector 
20 Is fully inserted Into the female connector 30, a for- 
20 ward surface of pin 68 is brought Into contact with sur- 
face 86 of the female connector 30. Pin 68 is spring 
biased and is fully compressed when the male connec- 
tor 20 and the female connector 30 are fully pushed 
together. Once the male 20 and the female 30 connec- 
ts tors are fully pushed together In the longitudinal direc- 
tion, as depicted in Figures 1, 2 and 6, the male 
connector 20 Is rotated In a clockwise direcUon, thereby 
locking pin 68 into slot 82. 

[0023] When pushed in the longitudinal direction, 

30 the slots 109 are aligned and pass over pins 160. The 
tabs 210 extend into the recessed area 64 and when 
rotated the male connector 20 is retained in a longitudi- 
nal direction In the female connector by a combination 
of pins 160 engaging the flange 104 and also the tabs 

35 21 0 engaging the recess 64. Rotation between the male 
connector 20 and the female connector 30 Is prevented 
by the engagement of the pin 64 into the slot 82. Decou- 
pling of the male connector 20 and the female connec- 
tor 30 Is accomplished with reference to Figure 2 where 

40 a key 100 is inserted into slot 82. The width of the key 
100 is such that insertion into the slot 82 fully com- 
presses pin 68, thereby allowing rotation of the male 
connector 20 relative to the female connector 30. After 
insertion of the key 100, a slight counter clockwise rota- 

45 tion of the male connector 20 under the bias of the 
spring 1 1 0 fully uncouples the male connector 20 from 
the female connector 30. 

[0024] It should now be apparent that a unique 
electrical power connector has been described in which 

50 the electrically energized portions are shrouded by 
electrically non-conductive housings. Further, advanta- 
geously, there is a unique retention system described 
for retaining the male connector and female connector 
together and also a unique anti-rotation lock has also 

55 been described. 

[0025] It will be readily seen by one of ordinary skill 
in the art that the present invention fulfills all of the 
objects set forth above. After reading the foregoing 
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specification, one of ordinary sl<ill will be able to affect 
various changes, substitutions of equivalents and vari- 
ous other aspects of the invention as broadly disclosed 
herein. It is therefore intended that the protection 
granted hereon be limited only by the definition con- 
tained in the appended claims and equivalents thereof. 

Claims 

1. A male connector for insertion Into a female con- 
nector, said male connector comprising: 



abutting relation when said biased plunger is In said 
first position. 

7. The male connector of claim 1 , wherein said inner 
5 sleeve is connected to a source of electrical power. 

8. The male connector of claim 1 , wherein said inner 
sleeve is connected to cable termination means 
and wherein said cable termination means com- 

10 prises one of either a threaded bolt a crimp, a sol- 
der barrel or a flat blade. 



an electrically non-conductive outer sleeve 
having a large diameter entry bore for receiving 
the female connector, ts 
an electrically energizable inner sleeve; and 
a biased electrically non-conductive plunger 
positioned radially inwardly said inner sleeve 
for preventing unauthorized access from said 
outer sleeve to said inner sleeve and adapted 20 
to move In response to a longitudinally directed 
force by the female connector from a first posi- 
tion to a second position for electrically con- 
necting the female connector to said 
energizable Inner sleeve. 2s 

!. The male connector of claim 1 , wherein said biased 
plunger includes: 



9. The male connector of claim 1 , wherein said outer 
sleeve has a radially Inwardly extending flange 
located near said biased plunger when said biased 
plunger is In said first position. 

10. The male connector of claim 1, wherein the female 
connector includes a pin having an electrically con- 
ductive portion and an electrically non-conductive 
portion and a pin extending transversely through 
said conductive portion and wherein said outer 
sleeve has a radially inwardly extending shoulder 
having slots, the female connector pin alignable 
with said slots. 

11. The male connector of claim 1 , wherein said outer 
sleeve Is electrically non-conductive. 



a spring which, when uncompressed, biases so 
said biased plunger Into said first position, and 
wherein said non-conductive plunger which 
pemilts the female connector to enter and con- 
tact said inner sleeve when said spring is com- 
pressed such that said plunger is moved to ss 
said second position. 

The male connector of claim 1 , wherein the female 
connector includes a louver spring to connect said 
inner sleeve and the female connector and when 4o 
said spring is compressed the spring surrounds a 
male contact of the female connector such that said 
louver spring contacts said inner sleeve and the 
male contact when said biased plunger is in said 
second position, thereby providing electrical con- 4s 
tact between said Inner sleeve and the male contact 
for energizing the female connector. 

The male connector of claim 3, wherein said louver 
spring is positioned within the female connector. so 

The male connector of claim 3, wherein said biased 
plunger is partially recessed within a bore in said 
inner sleeve. 

55 

The male connector of claim 1 , wherein said biased 
plunger includes a shoulder and said inner sleeve 
includes a shoulder, each of said shoulders being in 



12. The male connector of claim 1, further comprising 
at least one slot in said outer sleeve and at least 
one corresponding mating tab in the female con- 
nector. 

13. The male connector of claim 1 , wherein the outer 
sleeve includes two longitudinal slots extending 
from a front end of said outer sleeve and terminat- 
ing in a reanwardly extending transverse slot por- 
tion, and wherein the female connector includes 
two tabs for alignment with said two corresponding 
longitudinal slots, and wherein said two tabs are 
brought into engagement with said transverse slot 
portions when said plunger Is in said second posi- 
tion and said male connector Is rotated relative to 
said female connector. 

14. The male connector of claim 13, wherein said two 
slots are located less than 180° apart. 

15. The male connector of claim 13, wherein said outer 
sleeve includes a front flange, said front flange hav- 
ing a pair of slots, and wherein the female connec- 
tor includes a pin extending transversely through a 
male contact assembly in the female connector, 
wherein said pin engages said front flange when 
said male connector and the female connector are 
in a coupled position. 
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16. The male connector of claim 1, further including a 
spring biased pin and wherein the female connector 
has a longitudinal slot, said spring biased pin 
engageabie with said slot when said male connec- 
tor and the female connector are in a coupled posi- 
tion. 

17. An electrical connector assembly, comprising: 



and terminating in a rearwardly extending trans- 
verse slot portion, and wherein the female connec- 
tor includes two tabs for alignment with said two 
corresponding longitudinal slots, and wherein said 
two tabs and brought into engagement with said 
transverse slot portions when said plunger is in said 
second position and said male connector is rotated 
relative to said female connector. 



a male connector including: io 
an outer sleeve having a large diameter entry 
bore; 

an electrically energizable inner sleeve; 
a biased electrically insulated plunger posi- 
tioned radially inwardly said inner sleeve and is 
movable from a first position beyond said inner 
sleeve to a second position within said Inner 
sleeve; 

a female connector including: 

an outer sleeve having a large diameter entry 20 

bore for receiving said male outer sleeve; 

a pin having an electrically non-conductive 

front portion and an electrically energizable 

portion; 

wherein when said pin is brought into contact 2S 
with said biased plunger, said biased plunger is 
moved from said first position to said second 
position and said electrically energizable por- 
tion of said pin is brought into contact with said 
electrically energizable sleeve. so 

18. The electrical connector assembly of claim 17, fur- 
ther comprising means for preventing longitudinal 
movement of said male connector and said female 
connector when said male connector and said 3S 
female connector are In a coupled position. 

19. The electrical connector assembly of claim 17, fur- 
ther comprising means for preventing rotation of 
said male connector and said female connector 40 
when said male connector and said female connec- 
tor are in a coupled position. 

20. The electrical connector assembly of claim 17, fur- 
ther including a louver spring to connect said inner 45 
sleeve of the male connector and the female con- 
nector and when said spring is compressed the 
spring surrounds a conductive pin of the female 
connector such that said louver spring contacts 
said inner sleeve and the conductive pin when said so 
biased plunger is in said second position, thereby 
providing electrical contact between said inner 
sleeve and the conductive pin for energizing the 
female connector. 

55 

21. The electrical connector assembly of claim 17, 
wherein the outer sleeve includes two longitudinal 
slots extending from a front end of said outer sleeve 



22. The electrical connector assembly of claim 21, 
wherein said two slots are located less than ISO" 
apart. 

23. The electrical connector assembly of claim 21, 
wherein said outer sleeve includes a front flange, 
said front flange having a pair of slots, and wherein 
the female connector includes a pin extending 
transversely through a male connector assembly in 
the female connector, wherein said pin engages 
said front flange when said male connector and the 
female connector are in a coupled position. 

24. The electrical connector assembly of claim 17, fur- 
ther including a spring biased pin and wherein the 
female connector has a longitudinal slot, said 
spring biased pin engageabie with said slot when 
said male connector and the female connector are 
in a coupled position. 

25. A method of coupling a male connector and female 
connector to prevent longitudinal and rotational 
movement when in a coupled position, comprising: 

aligning the male connector and the female 
connector such that a pin In the female connec- 
tor Is aligned with a slot in the male connector 
and such that a tab in the female connector Is 
aligned with a groove in the male connector, 
pushing the male connector into the female 
connector to compress a spring biased pin; 
rotating one of the male connector and the 
female connector to engage the pin with a 
flange in the male connector and to engage the 
tab with a recess in the male connector to 
thereby prevent longitudinal movement of the 
male connector relative to the female connec- 
tor and to engage the spring biased pin with a 
groove in the female connector to thereby pre- 
vent rotational movement of the male connec- 
tor relative to the female connector. 
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(54) A high current male and female power connector assembly 



(57) Disclosed is a male and female power connec- 
tor assembly in which the male contact is provided with 
a biased plunger which prevents insertion of a finger into 
contact with an electrically live component housed with- 
in the male connector. The female connector also in- 
cludes a housing which prevents or Induces the likeli- 
hood of an object coming into contact with an electrically 



live component on the female connector. The male and 
female power connector assembly of the present inven- 
tion also Includes a unique alignment and locking mech- 
anism Including a slot having a recessed area on the 
male for engagementwith atab in the female connector. 
Also a front flange in the male connector can have at 
least one slot for engagement with a pin In a pin con- 
nector in the female connector. 
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